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Building Modifications & Enforcing the 
2012 IECC 

Residential Workshop 2 
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Introductions 

 

Stephen Johnson 

 

Project email:  

energycodeworkshop@shawgrp.com 

 

Code officials: 

Name 

Municipality 

Status of Residential Codes 

mailto:energycodeworkshop@shawgrp.com
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Overview 

Project funded by the Missouri Department of Natural Resources (MDNR) 
with American Recovery and Reinvestment Act of 2009 (ARRA) funding. 

 

4  Locations and Webinars: 

• St. Louis (December 1st – 2nd) 

• Springfield (December 5th – 6th) 

• Kansas City (January 24th – 25th) 

• Columbia (February 27th)  

 

Objective of the Workshop: Work with municipalities and counties across the 
state to identify opportunities to adopt or enhance compliance with the 2009 
or 2012 International Energy Conservation Code (IECC) at a local level. 
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Agenda 

Topic Approx. Time 

Introduction 15 minutes 

Residential Remodels and Additions for 2012 IECC 50 minutes 

Tools to Enhance Compliance 50 minutes 

Summary 5 minutes 

Total 2 hours 
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Some Important Points 

Overall 

• Discussion-based 

What can you expect? 

• Can follow code citations in [ ] 

Before we get started… 

• Cell phones 
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Overview 

• The International Code Council® (ICC) develops codes 

• The IECC looks at energy consumption and cost savings in buildings 

• Three year cycle for updates 

• Several codes by the ICC 

– International Building Code®  

– International Residential Code®  

– International Fire Code®  

– International Mechanical Code® 

– International Property Maintenance Code® 



7 

Overview 

2012 IECC – Residential Section 

1. Administration 

2. Definitions 

3. General Requirements 

4. Residential Energy Efficiency 

5. Referenced Standards 
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Overview 
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Overview 

Residential provisions of the IECC attempts to regulate energy use: 

• [R402] Building thermal envelope  

• [R403] Systems  

• [R404] Lighting  

IECC does NOT regulate: 

• Mechanical system efficiencies  

• Appliances  

• Water consumption 
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Topic 1 

Residential Remodels and Additions for 
2012 IECC 



11 

Topic 1 Objectives 

• Identify how additions/alterations/repairs trigger the 2012 IECC 

• Identify the compliance paths for residential modifications 
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What Triggers the 2012 IECC? 

Remodels and additions 

• What activity triggers the code? 

• Definitions 

• Exceptions 
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What Triggers the 2012 IECC? 

What’s an addition? 

 

 

 

 

What’s conditioned space? 
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What Triggers the 2012 IECC? 



15 

What Triggers the 2012 IECC? 

What’s an alteration? 

 

 

 

 

 

 

What’s a repair? 
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What Triggers the 2012 IECC? 

What’s building thermal envelope? 
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What Triggers the 2012 IECC? 
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What Triggers the 2012 IECC? 

Applicability 

• Code applies to residential buildings 

• New construction, additions, alterations, renovations or repairs 

• Additions can comply alone or in combination with existing building 

Exempted Buildings 

• Existing buildings 

• Historic buildings 

• Buildings (or portions of) that are neither heated or cooled (e.g. garage) 

Exempted Alterations 

• Eight exceptions for alterations 
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What Triggers the 2012 IECC? 

8 Exceptions 

1. Storm windows installed over (E) 
window. 

2. Glass only replacements in an (E) 
window. 

3. (E) cavities are filled with insulation. 

4. (E) cavity is not exposed. 

5. Reroofing for roofs where neither 
the sheathing nor the insulation is 
exposed.   

 

(E)=Existing 

Exceptions 6-8 are more relevant to 
commercial buildings 

The IECC “is not intended to 
abridge  safety, health or 

environmental requirements 
contained in other applicable 

codes or ordinances.” 
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What Triggers the 2012 IECC? 

What’s a sunroom? 
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What Triggers the 2012 IECC? 
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What Triggers the 2012 IECC? 
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What Triggers the 2012 IECC? 

Which items trigger examination of the energy code? 

New 
concrete 
driveway 

Bedroom 
addition 

Home 
expansion 

Yard fence 

Furnace 
replacement 

New skylight 
while 

re-roofing 

Window 
replacement 

New 
sunroom 

Attached 
garage 

Detached 
garage 
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What Triggers the 2012 IECC? 

Which items require a permit in your municipality? 

New 
concrete 
driveway 

Bedroom 
addition 

Home 
expansion 

Yard fence 

Furnace 
replacement 

New skylight 
while 

re-roofing 

Window 
replacement 

New 
sunroom 

Attached 
garage 

Detached 
garage 
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What Triggers the 2012 IECC? 

Which of the following must comply with the residential provisions of the 
IECC? 
 A. unconditioned garage 
 B. thermally isolated sunroom 
 C. open-air, unconditioned backyard gazebo structure 
 D. unconditioned attic 

 

Which of the following is exempt from the provisions of the IECC? 
 A. A 100 SF bathroom addition to your neighbor's home  
 B. My home which I plan to only heat to 64⁰F 
 C. A conditioned garage addition 
 D. A historic home located in a locally designated historic district 
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Topic 1 Objectives 

• Identify how additions/alterations/repairs trigger the 2012 IECC 

• Identify the compliance paths for residential additions 
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Compliance Paths for Additions 
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Compliance Paths for Additions 

plan 

section 

Existing 

home 
addition 

Existing 

home 
addition 

plan 

section 

Existing 

home 
addition 

Existing 

home 
addition 
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Compliance Paths for Additions 

plan 

section 

Existing 

home 
addition 

Existing 

home 
addition 
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Compliance Paths for Additions 

A.   Prescriptive 

 

B.1  U-Factor 

 

B.2   UA Alternative 

 

C.  Simulated Performance Alternative 

REScheck Simulated Performance requires structure with four walls with 
unique orientation, and at least one roof and one floor. 

Prescriptive Approaches 
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Compliance Path – Prescriptive 
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Compliance Path – UA Alternative 

Basement Walls –  
U-Factor – 0.059 

Eq. to R-13 cav 
 

– Basement Walls 
2x4 w/ R-13 cav 

ABG Walls –  
U-Factor – 0.057 

Eq. to R-20 cav 

– AGW Walls 
2x6 w/ R-21 cav 

Vaulted Ceiling–  
U-Factor – 0.026 

Eq. to R-49 cav 

– Vaulted Ceiling 
2x12 w/ R-49 cav 

Design UA Max UA 
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Compliance Paths for Additions 

plan 

section 

Existing 

home 
addition 

Existing 

home 
addition 
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Compliance Path – Simulated Performance [R405] 

Proposed Design Reference Design 

2012 IECC 

Climate Zone 4 Heat 
+ Cool 

+ Hot Water 
 = $770 

Heat 
+ Cool 

+ Hot Water 
 = $917 
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2012 IECC Resource 

Interpretation questions 

• Website: http://www.iccsafe.org/cs/Pages/opinions.aspx 

• Phone: 1-888-ICC-SAFE (422-7233) - ext. 338077 

 

US Department of Energy  

• Website: http://www.energycodes.gov/help/ 

 

http://www.iccsafe.org/cs/Pages/opinions.aspx
http://www.energycodes.gov/help/
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Topic 2 

Tools to Enhance Compliance throughout 
Permit Review Process and Inspection 
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Topic 2 Objectives 

• Tools prior to submittal 

• Review the plans review process 

• Review the inspections required 



38 

Tools Prior to Submittal 

Meet with concerned parties 

• Discuss compliance paths, and review code requirements 

• Point applicants to information 

• Review common misconceptions 

 

In lieu of meetings websites, presentations, or other sources can be used 
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Tools Prior to Submittal 

Use of a “Determination Worksheet” 

• Chicago Energy Conservation Code Compliance Determination Worksheet 

– Determine compliance requirements 

– General requirements for all projects 
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Tools Prior to Submittal 

• Use of a checklist for 
required documents 
needed for permit 
submittal 
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Tools Prior to Submittal 

• Might want a detailed description 
of what is required for the “Energy 
Code Compliance” 
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Tools Prior to Submittal 

Compliance forms 

• Chicago, IL - Residential Compliance Form 

• Fort Collins, CO - Residential Energy Code Compliance Form 

• Jefferson County, CO - Residential Energy Code Submittal Requirements 
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Tools Prior to Submittal – Chicago, IL 
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Tools Prior to Submittal – Chicago, IL 
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Tools Prior to Submittal – Chicago, IL 
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Tools Prior to Submittal – Fort Collins, CO 

Handouts/Fort Collins Residential Energy Code Compliance Form.pdf
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Tools Prior to Submittal – Fort Collins, CO 

Option (A) - Prescriptive 

• Simple - specific to the exact climate zone 

• Could include the U-Factor values as an option 
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Tools Prior to Submittal – Fort Collins, CO 

Option (B) – UA Alternative 

 

 

 

 

 

Option (C) – Simulated Performance Alternative 
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Tools Prior to Submittal – Jefferson County, CO 
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Tools Prior to Submittal – Jefferson County, CO 
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Tools Prior to Submittal 

All projects should include: 

• Air sealing details to limit air infiltration 

• Air barrier and insulation notes (air barriers at all installed insulation) 

• Duct sealing notes, note that no stud cavity shall be used as a ducts, 
and possibly duct insulation notes 

• Mechanical equipment details (type, efficiency, venting, location, etc.) 
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Tools Prior to Submittal 

Example Building Sections 

Foundation/floor connection 
http://www.greenbuildingadvisor.com 

Wall/roof connection 
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Tools Prior to Submittal – Prescriptive (R-Value) 

Prescriptive Pathway 

• Mandatory notes 

• Wall Sections specifying 
insulation 

• Insulation schedule 

• High-efficacy lighting 

Efficiency Schedule 
Energy Details - Climate Zone 4 

2012 IECC Compliance - Prescriptive 

Basement Walls 2x4 with R-13 cav. (FB) 

Above Grade Walls 2x6 with R-20 cav (BC) 
Floor Over Garage 11.875" TJ with R-43 cav (BC) 
Ceiling - Attic R-50 (BC) 
Windows All U-Factors equal or below 0.30 
Lighting 75% or more to be CFL 

FB - Fiberglass Batt (R-3.7/inch) 
BC - Blown Cellulose (R-3.66/inch) 
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Tools Prior to Submittal – Prescriptive (U-Factor) 

U-Factor Pathway 

• Mandatory notes 

• Wall Sections specifying 
insulation 

• Insulation schedule 

• High-efficacy lighting 

Efficiency Schedule 
Energy Details - Climate Zone 4 

2012 IECC Compliance - Prescriptive/U-Factor 
Basement Walls 2x4 with R-13 cav (FB) 

Above Grade Walls 
2x4 with empty cav and 2" of PI 
Foam on exterior [U-Factor - 0.057] 

Floor Over Garage 11.875" TJ with R-43 cav (BC) 
Ceiling - Attic R-50 (BC) 

Windows All U-Factors equal or below 0.30 

Lighting 75% or more to be CFL 

FB - Fiberglass Batt (R-3.7/inch) 
BC - Blown Cellulose (R-3.66/inch) 
PI - Polyisocyanurate Rigid Foam (R-6.5/inch) 
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Tools Prior to Submittal – Prescriptive (U-Factor) 

Could use REScheck as a 
template also 

• Automatically 
calculates the U-
Factor of an assembly 
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Tools Prior to Submittal – UA Alternative 

Basement Walls –  
U-Factor – 0.059 

Eq. to R-13 cav 
 

– Basement Walls 
2x4 w/ R-13 cav 

ABG Walls –  
U-Factor – 0.057 

Eq. to R-20 cav 

– AGW Walls 
2x6 w/ R-21 cav 

Vaulted Ceiling–  
U-Factor – 0.026 

Eq. to R-49 cav 

– Vaulted Ceiling 
2x12 w/ R-49 cav 

Design UA Max UA 
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Tools Prior to Submittal – UA Alternative 

REScheck is to have 2012 
capability sometime in February 
REMRate or REMDesign already 
has capability 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 



64 

Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – UA Alternative 

Handouts/REScheck New Home UA Compliance Certificate.pdf
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Tools Prior to Submittal – UA Alternative 

Handouts/REScheck New Home UA Inspection Checklist.pdf
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Tools Prior to Submittal – UA Alternative 
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Tools Prior to Submittal – Simulated Performance 

• REScheck  

• REM/Design or REM/Rate 



71 

Tools Prior to Submittal – Simulated Performance 
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Tools Prior to Submittal – Simulated Performance 
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Tools Prior to Submittal – Simulated Performance 
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Tools Prior to Submittal – Simulated Performance 

Handouts/REScheck New Home Performance Compliance Certificate.pdf
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Tools Prior to Submittal – Simulated Performance 

• REScheck [405.6.1] minimum capabilities of the software 

• REM/Design or REM/Rate 

BEST PRACTICE: HERS rating - 
standard for: 
• ENERGY STAR 
• LEED 
• Tax rebates 
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Tools Prior to Submittal – Simulated Performance 
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Tools Prior to Submittal – Simulated Performance 
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Tools Prior to Submittal – Simulated Performance 

Handouts/REM Energy Cost Compliance.pdf
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Topic 2 Objectives 

• Review examples of tools to enhance compliance with the code prior to 
submittal 

• Review the plans review process 

• Review the inspections required 
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Plans Review 

Phoenix, AZ has an 10 page review and on the last page is a requirement for 
the home to meet the energy code – it could be more helpful 

Handouts/City of Poenix - Residential Plan Submittal Checklist.pdf
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Plans Review 

Checklist: 

• Defined pathway of compliance 

• Mandatory notes included on the plans 

• Compliance is accurate/no inconsistencies 

• Standard fiberglass batts used in 2x6 to meet wall requirements 
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Topic 2 Objectives 

• Review examples of tools to enhance compliance with the code prior to 
submittal 

• Review the plans review process 

• Review the inspections required 
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Inspections 

Inspection checklists 

• REScheck inspection checklist 

• REM/Design inspection checklist 

• Georgia Residential Energy Code Inspection checklist 

• Department of Energy 2009 IECC checklist: 

http://www.energycodes.gov/arra/compliance_evaluation.stm 

Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REScheck New Home UA Inspection Checklist.pdf
Handouts/REM Energy Code Inspection Checklist.pdf
Handouts/Georgia Residential Energy Code Inspection Checklist.pdf
Handouts/residential_checklist_iecc2009.xls
Handouts/residential_checklist_iecc2009.xls
Handouts/residential_checklist_iecc2009.xls
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Inspections 

• Insulation • Final 
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Inspections 

Thermal Bypass - 

“Exterior thermal envelope insulation 
for framed walls is not installed in 
substantial contact and continuous 
alignment with building envelope air 
barrier.” 
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Inspections 

Common air barrier/insulation mistakes 

http://www.dca.state.ga.us/development/constructioncodes/programs/documents/IECC2011Ame
ndments-effective_001.pdf 
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Inspections 

No rigid air barrier is installed behind fireplace. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

Insulation is misaligned with floor above. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

Insulation is misaligned with floor above. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 

Garage Ceiling 

Conditioned Room 
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Inspections 

Insulation has misalignment, compression, and gaps. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

Compression and misalignment because insulation is not split 
around wires. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

Improperly installed insulation and no rigid backing. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

Hole has not been air sealed. 

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v2_v3_training_resources 
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Inspections 

R401.3 Certificate (Mandatory). A permanent certificate shall be 
posted on or in the electrical distribution panel… shall be completed 
by the builder or registered design professional…shall list the 
predominant R-values of insulation installed in or on ceiling/roof, 
walls, foundation (slab, basement wall, crawlspace wall and/or floor) 
and ducts outside conditioned spaces; U-factors for fenestration and 
the solar heat gain coefficient (SHGC) of fenestration, and the results 
from any required duct system and building envelope air leakage 
testing…shall list the types and efficiencies of heating, cooling and 
service water heating equipment. 
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Inspections 
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Topic 2 Summary 

• Tools prior to submittal 

– Determination worksheet 

– Compliance forms 

– Permit submittal checklists 

– Certificates 

• Tools for plan review and inspection 

– Plans review checklist 

– Inspection checklist 
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Next Steps 

Adoption of the IECC 

• How are current practices different? 

• Obstacles to implementing the code? 

• Solutions? 
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Thank You – comment card 
Acknowledgment:  “This material is based upon work supported by the U.S. Department of Energy 
through the Missouri Department of Natural Resources under Award Number DE-EE0000131.” 
Disclaimer:  “This report was prepared as an account of work sponsored by an agency of the United 
States Government.  Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility 
for the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights.  Reference herein to 
any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring 
by the United States Government or any agency thereof.  The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof.” 
The views and opinions of authors expressed herein do not necessarily state or reflect those of the 
Missouri Department of Natural Resources or any other agency of the State of Missouri. 


